Serum antibodies, apparently directed against components of connective tissue, are found in coeliac disease, Crohn's disease, dermatitis herpetiformis, and in some patients with selective IgA deficiency whose jejunal mucosa is normal (Seah, Fry, Hoffbrand, and Holborow, 1971a; von Essen, Savilahti, and Pelkonen, 1972; Seah, Fry, Holborow, Rossiter, Doe, Magalhaes, and Hoffbrand, 1973) . They are more commonly present in coeliac patients taking a normal diet than in those on a gluten-free diet (Alp and Wright, 1971; Seah et al, 1973) . The presence of these antibodies may prove a useful test in the diagnosis of coeliac disease, especially in children where a high proportion of untreated coeliac patients give positive results (Seah, Fry, Rossiter, Hoffbrand, and Holborow, 1971b) . Little is known, however, about the pathogenetic significance of these antibodies, their immunoglobulin class, or the nature of the antigen(s) against which they are directed. The similarity of the immunofluorescent staining pattern of connective tissue (CT) antibodies to that seen following a silver stain for reticulin has led some authors to assume that these antibodies are directed against reticulin (Seah et al, 1971a) . Others, however, report a similar tissue staining pattern in coeliac patients with selective IgA deficiency and suggest that the antibodies are directed against basement membrane (Ammann and Hong, 1971 (Seah et al, 1971a ) staining peritubular connective tissue and Bowman's capsule in kidney, portal tract, and sinusoids in liver and linear fibres between gastric glands in stomach were seen. Renal tissue was the most sensitive substrate and when the connective tissue antibody titre was low it was sometimes the only tissue which gave a positive reaction. At the same time, the presence or absence of the staining patterns characteristic of smooth muscle antibody was noted (Doniach, Roitt, Walker, and Sherlock, 1966) .
JEJUNAL FLUID
Jejunal fluid was collected from 15 patients with adult coeliac disease and two normal subjects. Proteinases were inactivated by heating jejunal fluid to 56°C for 30 minutes and by the addition of Trasylol. The fluid was concentrated 10 times by vacuum dialysis using collodion bags and tested for the presence of connective tissue antibody as already described. ABSORPTION 
STUDIES
Absorption studies were carried out using 1% and 0.1 % preparations of crude gluten, gliadin (British Drug Houses), and a peptic-tryptic digest of gluten (Frazer, Fletcher, Ross, Shaw, Sammons, and Schneider, 1959) . 'Collagenous' reticulin (Eastoe and Courts, 1963a) and 'non-collagenous' reticulin (Pras and Glynn, 1973) were isolated from the cortex of human kidneys. The products were characterized by determining their amino acid composition which was found to be in close agreement to those reported (Eastoe and Courts, 1963a; Pras and Glynn, 1973) . Acid-soluble rat tail collagen was prepared as described by Eastoe and Courts (1963b) . In addition calf skin collagen (Worthington Laboratories), bovine elastin (Sigma Laboratories), and human glomerular basement membrane prepared as described by Spiro (1967) gluten, (3) 1 % gliadin (BDH), (4) 0-1 % gliadin, (5) 1 % peptic-tryptic digest of gluten, (6) 0-1 % peptic-tryptic digest of gluten, (7) 1 % 'Collagenous' human reticulin, (8) 1 % 'non-collagenous' human reticulin, (9) 1 % rat tail collagen, '(1 0) 1 % calf skin collagen, (1 1) 1 % bovine elastin, (12) 1 % human glomerular basement membrane 'NA = no absorption calf skin collagen, bovine elastin, and human glomerular basement membrane, connective tissue antibody titres in all 15 sera were undiminished.
STAINING PATTERNS OF CONNECTIVE TISSUE ANTIBODIES
Considerable heterogenicity of staining patterns was seen in the coeliac sera. In kidney tissue the characteristic 'reticulin' pattern outlines peritubular connective tissue, Bowman's capsule, and adventitial fibres around blood vessels. In addition two further renal patterns were seen. In seven sera there was diffuse staining of the glomerular tuft in addition to the 'reticulin' pattern. In one further serum only proximal renal tubular connective tissue stained. The 'reticulin' liver pattern showed staining of connective tissue fibres around portal tracts and in liver sinusoids. In some sera the portal tract connective tissue alone was outlined. In other sera there were variations in the extent and coarseness of the sinusoidal 'fibres' stained. Six sera showed a distinctive hexagonal pattern which outlined hepatocytes. The gastric tissue pattern consisted of linear fibres between gastric glands and in the submucosa.
SMOOTH MUSCLE ANTIBODY
Twelve coeliac sera (13 %) were positive for smooth muscle antibody. Of these 12 sera, 10 were also connective tissue antibody positive, both smooth muscle and connective tissue antibodies being IgA class. Five of the six sera containing antibody giving a hexagonal staining pattern were also smooth muscle positive.
Discussion
These results confirm the high frequency of connective tissue antibody in adult coeliac disease and in Crohn's disease. Single positive results were found in sera from patients with cirrhosis and chronic lymphatic leukaemia, reinforcing the view that connective tissue antibody activity is a non-specific but infrequent occurrence in a wide variety of disorders (Alp and Wright, 1971; Seah et al, 1973; Brown, Ferguson, Carswell, Horne, and MacSween, 1973 (Seah, Fry, Stewart, Chapman, Hoffbrand, and Holborow, 1972) . Careful absorption studies using crude gluten and some of its subfractions failed to diminish connective tissue antibody activity of either IgA or IgG class. Furthermore, we were unable to absorb connective tissue antibodies using preparations of human reticulins, collagen or elastin, suggesting that connective tissue antibody is not directed specifically against any of these connective tissue components. We have, therefore, used the term 'connective tissue antibody' to describe the staining pattern which appears to outline connective tissue, apparently due to antibody activity against unknown connective tissue antigens.
Variations in connective tissue antibody-staining patterns suggest that some connective tissue antibodies are directed against a number of different antigens. The association of hexagonal liver staining pattern and smooth muscle antibody activity has been previously described (Holborow, 1972) . There is evidence that parenchymal liver cell damage exposes 'sheltered' antigens, which are similar to smooth muscle actomyosin, resulting in cross reactivity (Holborow, 1972) . The association of both smooth muscle antibody and the hexagonal pattern with connective tissue antibody suggests that connective tissue antibodies in some instances reflect the exposure of a number of tissue antigens in a damaged mucosa. The absence of connective tissue antibodies in patients with intestinal mucosal damage due to tropical sprue (Seah et al, 1973) and milk allergy (von Essen et al, 1972) , however, suggests that mucosal damage alone is insufficient to explain the occurrence of connective tissue antibodies. The finding of connective tissue antibodies inpatientswith selective IgA deficiency but a structurally normal jejunal mucosa implies that defective antigen handling by the intestinal mucosa may also play a significant part in the formation of connective tissue antibodies.
While the nature of the antigens against which connective tissue antibodies are directed remains obscure, it seems likely that these antibodies result from a combination of tissue damage and defective antigen handling and are unlikely to be of pathogenetic significance.
